Introduction
A digraph D on m disjoint vertex classes (partite sets) is called a complete m-partite or multipartite digraph (abbreviated to CMD) if for any two vertices u; v in di erent partite sets either (u; v) or (v; u) ( V (H); 3 i n. We assume that every digraph with one or two vertices is pancyclic and vertex pancyclic. Even pancyclicity and vertex even pancyclicity are de ned analogously: in this case we only require cycles of all possible lengths i 0(mod 2). Characterizations of even pancyclic and vertex even pancyclic bipartite tournaments were derived in 1,10]: a bipartite tournament is even pancyclic as well as vertex even pancyclic if and only if it is hamiltonian and is not isomorphic to the bipartite tournament F 4r (r = 2; 3; : : :).
F 4r has two partite sets fx 1 ; x 2 ; : : : ; x 2r g; fy 1 ; y 2 ; : : : ; y 2r g and its arc set is f(x i ; y j ) : i j(mod 2); 1 i; j 2rg f(y j ; x i ) : i j + 1(mod 2); 1 i; j 2rg. Observe that a characterization of even pancyclic (and vertex even pancyclic) complete bipartite digraphs coincides with the above-mentioned one. Indeed, the result follows from the fact that any bipartite tournament obtained by the reorientation of an arc of F 4r is hamiltonian, and so, vertex even pancyclic. Combining these results with the known necessary and su cient conditions for the existence of a hamiltonian cycle in a complete bipartite digraph 3,5,7] we obtain a polynomial characterization for the above properties.
A characterization of pancyclic (and vertex pancyclic) ordinary m-partite (m 3) tournaments was established in 4]. As opposed to the characterization of even pancyclic bipartite graphs the last one cannot imply immediately a characterization of pancyclic (or vertex pancyclic) ordinary complete m-partite digraphs. Indeed, there exist vertex pancyclic ordinary CMD's which contain no hamiltonian ordinary multipartite tournaments as spanning subgraphs. Such examples are complete symmetric m-partite digraphs S m;r with r vertices in each partite set but one and (m ? 1)r vertices in the last one (r 1; m 3). A complete m-partite digraph is called symmetric if it has the arcs (u; v), (v; u) for any pair u; v in distinct partite sets. S m;r is vertex pancyclic by Theorem 1 (see below) and it has no hamiltonian ordinary m-partite tournament as a spanning subgraph since any hamiltonian cycle of S m;r must alternate between the largest partite set and the other partite sets and hence it cannot be a subgraph of an ordinary multipartite tournament.
In this work we derive characterizations of pancyclic and vertex pancyclic ordinary CMD's. These results di er from the corresponding ones for ordinary multipartite tournaments.
A complete m-partite digraphs is called a complete digraph if its order is m. Moon 9] derived the following characterization of vertex pancyclic complete digraphs which we shall apply extensively in this paper: every strongly-connected complete digraph is vertex pancyclic. Some generalizations of Moon's Theorem were recently obtained in 2,6]. Denote by G(F) the undirected graph with the vertex set fC 1 ; C 2 ; : : : ; C t g and the edge set fC i C j : S(C i ) \ S(C j ) 6 = ;; 1 i < j tg. Observe that any cycle in such a graph has the same number, say s, of vertices from V 1 and V 2 and at least s vertices from V 3 V k . Therefore, H has no prehamiltonian cycle. Observe that a 4-partite tournament with more than four vertices is not a pancyclic digraph too. Indeed, the single (up to isomorphism) strongly connected tournament with four vertices has no tour of length ve.
Main Theorem
The aim of this paper is to obtain Theorem 1, two rst parts of which immediately follow from Lemmas 8,9 proved below. Proof: Suppose that
is an arbitrary 1-difactor of D. Therefore, D is ever pancyclic, and it is vertex pancyclic only in Cases 1,2,4, this implies Lemma 9.
Theorem 1 follows immediately from Lemma 8 and 9.
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